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TECHNICAL REPORT IV: SUMMATIVE EVALUATION
APPENDIX 'A: Evaluation of Standardized Tests

R..Charles and B. Moses
..-.'» ) August, 1975

i. Objectives of the evaluation

A. . Do an&'of the staﬁdardizéd achievement tests measure problem, solving

B.

II. Biases of the evaluators

A.

\

ability? If so, to what extbnt?

Which test best measures problem solving ability?

~

Definition: A problem is a situation in which-an individugl or

a group. is called upon to perform a task for which that individual

or group has no readily accessible précedure for determining a
solution (see Lester, 1975). ’

[Notef vThis definition of a problem is explicitly dependent upoi
the individual involved in the situation, i.e., we cannot deter-
mine whether a given situation “is or is not a problem for that

individual unless we know the individual's previous experience

and knowledge. ]

-

-Definition: Problem solving refers to the behavior of an individual

in a situation in which previous experience, knowledge, and intu-

jtion must be coordinated in an effort to determine ‘an outcome of
J

that situation for which a procedure (e.g., algorithm) for deter-

\mining the outcome is not known (see Lester, 1675).

In order to differentiate between encounters which are problems
and those which are not, it was necessary to develop a c]assifi—_

’
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.cation scheme which would reflect the various mathematical encounters
B

experienced by elementary school children. Given below is the classi-

fication scheme that was developed.* .

[Note: See Appendix A for giemples of each encounter type.]

1. Computational encounters

Computational encounters are ones in which the solution can be |

'-\ obtained by directly applying an algorithm.

2. One-or-more-stéQ,encounters
These encoun*ers are ones in wﬁfch the so]ution can be’gPtained by:
(a) translating the written sentence into a mgthgmatiéal sentence .
. and then applying one or more times an algoritim(s), or

N

(b) directly applying two or more algorithms.

3. Interpretive encounters
Encounters of this type are ones ih which a solution can be obtained
by the direct recali and/or application of previously learned def-

initions and/or skills (excluding the application of algorithms)..

-
* It is important to note that since a problem was defined in terms of
the individual, any attempt at identifying problem types must also re-
flect the ihdividual's previous experience and knowledge. For example,

consider the following encounter: < i?

This situvation would be considered as a type 1 encounter q}ven that the
student knows the appropriate algorithm. Or the other hand, if the stu-
dent does not know the algorithm for muitiplying 2-digit by 2-digit

. numbers, this Situation would be classified as a type 4 encounter. In

) this case, the’student"s previous knowledge of modeling multiplication
as an array would be one procedure that he/she could use in determining
the solution. .

e
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4. Consolidation encounters
Consolidation encounters are ones in which a solution cannot be
" obtained by merely applying an algorithm(s). Rather, knowledge

(e.g., algorithms, strateqgies), previous experience, and inluition

must be coordinated to obtain a solution.

5. Project/application encourfters
‘Project/application encounters are ones in which,a solution process
can only be identified after the individual provides additional

19 >

information to the encounter through experimentation, inquiry, etc.

*

D. The encounter types given above were identified. by considering
the process or processes requ1red to obtain a solution. ‘A perusal
of the leading elementary and 1ntermed1ate mathematics textbook
series reveals that encounter types ‘1, 2, and 3 dominate the set

of activities called exercises, problems, and/or problem solving.

The reader wi]]~have noticed that only encounters 4 and § are

" congruous’ with our def1n1t1ons of a problem qng problem solv1ng
Therefore we have taken the folloW1ng position concerning prob]em
.solv1ng in the primary and intermediate mathematics classroom.

1. Mathematical encounters of types 1, é 'end 3 are exercises.

2. Mathematical encounters of types 4 and 5 are problems.

3. A student using the processes required of encnunter types 4

and 5 is involved in problem solving.

IIT. Criteria
Five criteria for an appropriate-standardized test of problem solving

ability were used for this evaluation. These five criteria are not arranged.

’
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in a ﬁierarchy.' It is assumed that the criteria are equally important .
for assessing the quality of a standardized test. 'The criteria used were

[

the following:

1. A variet& of encounter settings should be included (e.g., story,
pictorié], and numerical). Als0, the sett‘ngs of the encounters
" should meetithe following criteria: |
(a) The settings should not be dated, e.g., "Suppose we land on the
moon some day..." '
(b) :THe séttings should be interesting to the students.  For example,

ans

are personal words freguently used?... are concrete nonmathemati-
d? |

cal words frequently us

2. The vocabulary should be apprgpriate for the grade'level(s). Also
-
the vocabulary should include some specialized mathematical terms

(e.g., square).

3. A variety of mathematics content (e.g., concepts, symbols) should be

included and should be appropriate for the grade level(s).

4. Some encounters with non-unique solutions should be included.

5. A variety of encounter types should be included. (An appropriate test

. of problem solving abilities should emphasize encounter types 4 and 5.)

In order to identifx'critéria we felt it was neééssary *o examine the——_

~ ~.

differences between encounters. The classification scheme given in part
II differentiates between encounters only on the dimension of the éolution
process. Other dimensions of mQFhematica1 encounters were identified by.
the MPSP staff at Indiana (see Lester, 1975). Those dimensions are:

Pay
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5.. .
(1) the setting of the problem (edcounter); (2) the complexity of the

“problem (encounter); (3) strategies applicable for a problem -(encounter);

and (4) the ?athematical content of the problem (encounter). Criteria

2, 4, and 5 are related ty the complexity of the ﬁ%oblem (encouhter).
Criterion 1 is related to the setting of the problem (encounter), and
criterior 3 is related to the mathematical content. In the categorization
scheme of MPSP several componénts of each dimension aré given. The five
criteria selected reflect those componéntsrwhiéh we believe are reasonable
ones in view of the way in which standardized tests are administered.

(For example, encounters where the student is asked to act out the situa-

tion are not expected to be included.)

IV. Description of tests and judgmehts of the worth'of the standardized
tests to measure problem sclving ability
Eight standardized tests were exémined in this study: The California
Achievement Tests; The Iowa Tests h{\Basic Skills (2 Tevels); fhe Metro-
politan Achievement Tests (2 ]Fvels);:THe'ﬁéZ?ZSTEP Test, and The Stanford
Achievement Te;ts (2 1evels). ‘ '
| Each test is discussed separately below. For.each,teét, a brief

description is given followed by our opinions reﬁated to the worth of the

-rinstrument. The opinions'ére numbered from 1-5 to correspond to the five

criteria previously discussed. A]éo, a short summary of each teét is
provided. For those tests which had two levels, a complete discyssion is
offered for only one level while a briefﬂgummary is given for the other
since both levels of the tests are quite similar.

A comparison of all eight tests is given in.part V.
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California Achievement Tests ' e

Level 3, Fqrm A, 1970 Edition, Grades 4-6

Description L i
The test is divided into’ 4 sections: computation, concepts, problems,
and fractions, with 48, 25, 15,-and 20 items, respectively. The Kuder- -
. . 3

Richardson reliability coefficient for level 3 is .63 - .98 as reported

in the Technical Bulletin. : -

-

1. The arrangement of encounter settings lacks variance within sections
of the test. The.first section is entirely numerical; the secord is
bictorial; numerical apd story (pictorial seftings include bar graphs

¢ and thennoméz;}s); the third section is entirely story; and the fourth

section is entirely numerical.

2. The vocabulary is appropriate for ii2 intermeciate grades. Some examples
of -the specialized mathematics vocabulary are: right angle, rectangle,

and average.

3. 'Fhe mathgmatics content appears to be appropriate and includes: opera-.

tions, fractions, numeration, measurement, geometry, percent, and area.

~

R e
4. A1l of the encounters have a unique solution.

[

5. The encounters are of typés 1, 2 and 3, with the third sectjgn having
a majb%ity of type 2 encounters. The first and fourth sections have

_only type 1 encounters. _ -

Summary: C
This test overemphasizes work with fractions; for:example, included

" is an entire section of 20 computation items.
~ ‘- \‘

-
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A great deal of symbolization is used, e.g., the meening of the
dollar sign, the degree symbol, etc. - -

The story encounters are typical of most textbook enc&ﬁnters.

The'numEer of pictorial representations is relatively small and, as
a resuft, the test is Tess attractive to read. |

As a measure of computation, the test is adequate. Otherwise, the
“test fails to measure the wide scope of abilities that mlgbg_be needed for

prob]em so]v1ng act1V1t1es in the intermediate grades.

Iowa Tests of Basic Skills

“Form 6, 1971 Edition

Description:

This form deals with mathematical skills and contains 6 subsections
based on comp]ex1ty of content. The re11abj11ty coefficients are as
follows: Grade 4 (.79 - 98) Grade 5 (.75 - .98), Grade 6 (.70 - .98).

" The test content has been updated to include current curricular practices
.and to stress social ut111ty for a varied student popu]at1on according to

educat1ona1 author1t1e<

-

1. Most of_the encounter .settings are either pictorial or numerical. The
pictorial settings include geometric figures and clocks. Due to the

variety of pictoria]_representations, the test is pleasant to look at{

2, ?%e vocabu]ary~is appropriate for the level of the test. Several

specialized mathematical words are included sdch as right angle,
\ <
average, diameter, addend, intersection, quadrilateral, perimeter,

prime, and simple closed curve.

- 10
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3. The mathematics content is appropriate for the level(s).of the test.
The content emphasizeS numeration and place value. Other content
included: ' operations, geometry, time, fractions, measurerent, money,

length, and area.
4. A1l of the encounters have unique solutions.

5. A1l of the encounters are eijther type 1, tvpe 2, or type 3, with the

4

majority being type 2.

Sumﬁary:

The encounters in this test assess the necessary (but not sufficient)
prerequisite knowledge for fourth and fifth grade problem solving. However,
applications of such knowTedge‘to more open-ended encounters, such as

type 4 or type 5, are omitted.

Iowa Tests of Basic Skills,.Form 5

‘Ferm 5 is similar to Form 6. The scope of the mathematics content
and roabu]ary is not as broad. The variety of encounter settfngs and
encounter types is comparab]é to fhat of Form 6. Either test would be an
appropriate\measure of pfob]em-solving aptitude for the intermediate grades.
‘ Metrdpo]itan Achievement Tests (MAT)
Form F; I?termediate,'1970 Edition

s !
Qgscfigtion:

| This form of the MAT provides three sub-scores related to mathemafics:

computation, concepts, and problem solving. The number of test items in

each‘section are 40, 40 and 35, respectively. The Kuder-Richardson reli-

IV A-8



ability coefficient as given in the Teacher's Handbook, is .88 - .96.
As reported in the publisher's manual, the test content is based on

analyses of contemporary textbooké, syllabuses, and other curricular
sources. The test was désigned to measure studept performance in the

content and skill areas of the curriculum.

1. For the moét part the encounter settings are either numerical or
story. M;reover, in the problem solving sub-test, tﬁé only "picture"
provided is one "picture graph." The settings in all the subtests

~are not dated. THe story settings, while containing many concrete

nonmathematica] words, are nearly all stated in the third person.

2. The vocabulary is appropriate for the 1ntermed1ate grades Speéializéd

¥y v mathemat1ca1 terms are generally not used.

3. A variety of mathematics content is included and is appﬁopriafe for .
the intermediate grades. Some content examples are: fractions,

operations, numeration, geometry, and measurement,
4. Every problem in all three subtests has a unique solution.

5. The computation subtest contains all type 1 encounters. The copcepts
suptest contains all type 3 éncounterslexcept for three type 4
ensounters (numbers ‘7, 9, and 14). These three encountgrs are con-
cerned with finding a pattern. The encounters in the problem solving
subtest are types 2 and 3 with o;e step type 2 encounters most fre-

quently used.




Summary :

‘Although a variety of mabhemafics'content is included and the vocab-
h]ary is appropriate for the intermediate grades, a .number of weaknesses
‘can be identified. The main weakness is that nearly all the encounters
were ofitypes 2 aﬁd 3. The only encounters congruous with our definition

of a problem were the three type 4 encounters in the concepts subtest.
¢

Metropolitan Achievement Tests (MAT), Form F, Elementary, 1970 Edition

Other than fhe appropriate change in content, the only difference

‘between the Elementary and Intermédiate tests is that one type 4 encounter

(number 29) is included in the concepts subtest of the Elementary level

while three are included in the Intermediate ievel.

SCAT-STEP
Series II, 1969 Edition
School and College Ability Tests, Sequential Tests of Educationa] Progress

Combined Booklet, Form 4A

Descriétion:

This form of the test is divided into three sections: quantitative
comparison items, basiL concepts, and computation, with 50, 50 and 60
items, respectively. The first section is basically an ability/aptitude
test; the other two sections are achievement tests. A reliability
coefficient of .83 - .93 for the first section is reported; a reliability
coefficient for the next sections is reported as .85 - .94. Obtained
scores for the first section correlate fairly highly (.58‘- .65) with

academic performance. However, due to the variability between schools,

such correlation may vary from region to region. The Handbook recommends

13
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that each sc'- test with respect to the cional

practices and educational objectives of the school.

1. The majority of the encounter settings are numerical or story, with
a limited number of pictorial settings (e.g., bar graphs, clock, ruler).

The last section is entfre]y numerical.

2. The vocabulary appears to be appropriate for the intermediate grades.
Some of the specialized mathematical words included are: perimeter,

perpendicular, prime, and average.

N ,
3. A variety of math content is included, particularly in the first
section. Included are: fractions, measurément, time, operations,

place va]qg, geometry, estimations, and area.
4, AN encounters have unique solutions.

5. The computation section contains type 1 and type 3 encounters. The

other sections contain a mixture of type 1, 2 and 3 encounters.

Summary:

‘The test appears very heavy in symbolization, and requires a great
deal of abstract thinking. Many {tems are poorly worded, leaving the
“student with comprehension problems.

The.first section is somewhat unique in its approach of comparing
two quantitative so]utioné. This could be a valuable experience for the

. student. The test then falls down in its potential for measuring problem-

solving ab111ty in the last two sect1ons

Iv A-1




Stanford Achievement ~ st (SA™)

Form A, Intermed "t Edition

Description:

This form of the SAT,provides three sub-scores related tc math;patics:
computatien, -concepts, and applications. The number of test items(in each
section are 40, 32 and 40, respectively. The Kuder-Richardson reliability
coefficient for the entire test, as reported in the Norms Booklet, is
.86 - .95. ‘As reported in the publisher's manual, the test content is
based on analyses from the most widely used textbook series in the subject

fields, courses of study, and research 1iteratura related to the concepts,

experiences, and vocabulary appropriate for the ages and grade levels of

interest.

1. The majority bf the encounter settings are either'numerical or story.
There are several encounters which are presented with an accompanying
picture. " Most of these require the picture to obtain the solution.

The applications subtest has six (out of 40) encounters in.a pictorial
setting. Four of these six require the picture to obtain the solution.
Most of the application encounters contain concrete nohmaihematical |

words, but infrequently uée personal wocgs.

2. The vocabulary is appropriate for the level of the test. Specialized
mathematical words are infrequently used. Some examples of specialized

mathematical words that are used are: average, share, and sentence.

3. A variety of mathematics c0nteﬁt\is included and is appropriate for

the level of the test. The mathematics content includes: fractions,

operations, numeration, graphing, number sentences, and measurement.

v a1z 19



4. A11 encounters i{n each subtest have unique solutions. Two encounters
(numbers 22 ana 29) in the applications subtest do not require the
e * Find the answér, but rather ask tne student to identify

# . ]

me T qonal information is needed in order that the encounter can

be‘splved.

5. The computatior subtest contains all type 1 encounters. The cohcepts
subtest contains mostly type 3 encounters. However, four (out of 32)
(numbers 3, 8, 10, and 13) are encounter type 4 (three of theﬁg réquire
the student to find a pattern). A1l encounters, except two, in the
app]icagions subtest are type 2. The two that'are not are those
mentioned abové, in which the student must identify the additional

|
information needed to solve the problem. Many of the type 2 ehcounters

. in this Subtest are two-stép encounters. ﬁ

Summary :

A variety of mathematics content is included in this test, and the
vocabulary is appropriate for the intermediate grades. While more encounters
c0ulq have been.presented in a pictorial setting, several are present, L
including some where the picturé is not necessary. The two encounters .
which ask the student to jdentify the additional information needed to ‘3;
solve the encounter are good. More encounters of‘this type would be
appropriate. It is interesting that the only four encounters jdentified
as type 4 are in the concepts subtest. These four encounters require
solution processes most:congruous to our definition of problem soTving.

It appears that the app]icationS'subtést contéins Rrimarily typ§'2 en-

counters. Several of these encoufiters require a two-step solution process.

IV A-13 ‘ N
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Therefore, most of the encouriters in the applications. subtest would be
classjfied as exercises. However, it is important to note that one-step

solution processes are not the only type included.

staniord.Achievemen* ., torii AL "ntermediate Leve! TT. "973 Edition
LeJei IT of the SAT is similar to Level I in nearly all respects.

<The primary difference is in the content emphasis within the topic of

rational numbers. 'While tite emphasis in Level I is on operations witH

the set of whole ‘numbers, the emphasis in Level II is on\?perations with

fractional numbers (primarily with ratios). Another notable difference

is that the concevnts subtest in Level II contains only two encounters of:

type 4 while Level I contained four such encounters.

1y
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V. Comparison of tests -

Since each test was described Qith respect to the five criteria-of
an. excellent standardized test of problem solving ability, the summary
that follows wili also be separated into five sections to correspond to

the it ia.

. 1. 'he following conclusious can be made related to the encounter settings
of all eight tests: (a; the séttings are not dated, (b) concrete
nonmathematical words are frequently used, and (c) the settings are
for the most part veéy impersonal, Only two tests contain a variety
of encounter settfngs, the'ITBS (both levels). The other tests con-
tain primarily numerical and story settings with few pictorial settings.

Moreover, the SAT (both levels) are the only tests which contain

pictoriaf settings where the picture is not necessary to obtain the

, solggion.

2. For all eight tests the vocabulary is appropriate for the level(s) of
the test. Also, specialized mathematical words are included in all

btests, and the frequency of such words is adequafe.

3. All tests contain a variety of mathematics content appropriate for the

~

level(s) of the test.

4. Every encounter in all eight:testSlhas a unique solution. Only the
SAT (both levels) contain encounters where the student is asked to
_idgntify the additional jnforﬁation’needed to solve the encounter

rather than identify the solution to the encounter.

5. A1l eight tests emphasize only encounter types 1, 2, and 3. Type 5
2) encounters are not included in any test. (We did not expect type 5

encounters to be included due to fhe nature of Standardized tests.)

o WS ]9




Only ten tybe 4 encounters are incjuded: three-MAT, Intermediate;
one-MAT, Elementary; four-SAT, Level I; two-SAT, Level II. it is

" interesting that al1 the type 4 encounters are found in the “concepts"
subtests. This discove#y i§ clearly &n anamoly considering the
congruity between tyBE\4 encounters and our definitions of-a problem( N
and problem solving. The prob]eh solving inq/or'applications subtests
contafin nearly all type 2 encounters. Moreovg¥, one;step type 2
encounters are emphasized, with.only thé SAT (both Tevels) emphasizing

two-step type'2 encounters in the "applications" subtest.

Conclusions: .

It appears fhat all the tests essentially*satisfy criteria 1, 2, and
3 for an excellent test of problem solving ability. It should also be
noted that the encounter settings, vocabulary, and mathematics content
are a]i typical of most elementary mathematics textbook series. It is
clear that criter;; 4 and 5 argknbt satisfied by any of the tests. One
can conclude that the encounters experienced on standarizeqatests of

problem solving (application) ability are generally "exercises" rather

“than "problems." 'However, it is.only fair to point ot that the encounters

in all the standardized tests are typical of those included in most

elementary mathematics textbook series.

VI. Recommendation

Befor2 recommending the use of any stahdardized test, it is necessgry
~ to define the purpose of tHe evaluation as well as the charactgristics
(ability, training) of the population being teéted. "The ipstrument'must

be appropriate in terﬁ% of the experiences of the student population

(appropriate vocabulary, appropriate content), the test items should be

wae 1Y
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of high quality as.jﬁdged by the objectives of giving ‘the test,gand the

test scores should give quantitative measures of ever}thing one wishes

to meesure. It is not reasonaﬁle to expect a perfect correspondence between
existing standardized tests ar ' local ol ,ecti,  of a proy. din, but as -

, \ i .
Wilson explains (Mathematics- Teacher, April 1973), dangers in misusing

,

‘ test results abound due to: “(1) measuring things that are easy to measure
rather than thingshone wishes to measure; (2) measuring only certain types
'ef outcomes; (3) measuring several components with one score; (4)
attempting to measure everyth%ng. . |
Becqgssﬁof these imminent danéers, it is abso]utely'necessery'to‘
clearly define certain expectations. It is for this reason that much effort
in this paper has been devoted to the definitions of a problem and problem-
' solving, as well as relevant criteria. Based on these a priori obJect1ves,

THE STANFORD ACHfEVEMENT TEST, INTERMEDIATE LEVEL I IS RECOMMENDED.

(ATthough Level I and Level II of the Stanford test are quite similar, ,
"Level II was not selected because it places a great emphas1s on fract1ons

rather than whole numbers, an 1nappropr1ate emphasis in terms of the

student populat1on involved.)

Neither the mathematics content norithe vocabu]ary was a factor in

“the decision-making process, both of these cr1ter1a are reletively stable

n?-tﬁ’-e1ght standardized tests rev1ewed The criteria of non-un1que
e so]utions also did not play a role since all of the tests contafn only
encounte;s With unique solutions. However, the Stanford test does contain
two encounters where the student is asked to explain what additional’
infofmation:is needed'ih order to solve the encounter. This type ef

1
»

reasoning is crucial to good problem-solving.

- i o0 7
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Although the Stanford lust does not contain the variety of encounter

o
ymil

Settings as does the Iowaltest, the two tests are~ voooomal’
The variety uf ehcounter lypes is yreatest in the Stanford test.
It contains four type\i encounters (more_than any other test), ™ ee of
which require the studentltd find q.pattern. The type 2 ehcounters are
frequently two-step ehcounters rather, than one-step encounters.
In sbite of the fact that there are few type 4 encounters, there are
several encounters whjch require good prob1em-so1vin§'techniques from the

student. The following example is a good illustration of this:

>

If you run a string around the four

pegs, what figure will you have?

N
With the existing standardized tests one cannot hope to measure

prob1em-so1ving~abi]ities d +.ly, but due to the high correiation betw@en

efficiency in problem-solving tasks and mathematical ;ki11s és measured

by standardized tests « (see Epstein,- 1973), we belijeve that the Stanford

Achieyement test with its separate scores in mathematical concepts, math-
“eﬁatica1 computation, mathematical applications as well as a total mathe-

matics score, can Best servé the objectives of the MPSP evaluation.
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Li:te: ne following encounters are classified according to the expected
experiences of a student who has completed the third grade. ]

Encounter type 1
(a)

(b) 2)36" (c) 49
e | + 56

N
[SS RN ]

—

Encounter type 2:

(a) Danny bought 4 packs of gum. There were 7 sticks of gun in each pack.
How many sticks of gum did Danny buy?

(b) Jean bought 3 tomatoes for 15¢ each and 2 onions for 20¢ each. How
much money did Jean spend altogether? : .

_Encounter type 3:

. Eifteen couples are going to a birthday party. Small square tables that
can seat one person on a side are going to be put together to make a Tong
table. How many tables will be needod to seat the 30 people who are coming
to the party? - . . ‘ T -

Encounter type 4:

You are planning a trip from New York to Chicago for your club of 100
members. You have a choice.of four ways to go: ~cars, busses, a train,
or an airplane. You want to save energy so you wish to select the -way
which uses the least fuel. How should you travel?

Encounter type '5:

U Xk — ¥
(a) - ‘e — /it . -
— -| .0 —_— |t
‘L::f—;:‘,‘ ':JC - 'I(v‘
=21 (. e
T : == %
=]y F o it
e ‘ o san— G
L 3o P by
Florida Wyoming
: N

How many degrees warmer is it in Florida than in Wyoming?

(b) Which of the following figures.is a rectangle?
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j - iAgreé~ —1sagree
“(Herb) -~ 1 2 3 4 (5

TECHNICAL REPORT IV: SUMMATIVE EVALUATIdN

7 APPENDIX B: Student Attitude Questionnaire
(First Draft)

NAME . ~ SCHOOL DATE

~ Part I: Instructions

Let' s pretend that your class has been given some math story problems
to solve. Here #re some fh1ngs that other students have said about solving

story prob]ems

\
Let's Took at an!exﬂm51e to see how you should mark your answers.

EXAMPLE _ ' )

I ]ﬁke apples.

Agr . Disagree
(Tom) 62?) 2 3 4. 5

. Agree  _ Disagree =
(sally) 1 2> 3 4 5
Agree — Disagree
(Linda) 1 2 (3 4 s

: Agree ) . Disagree
(Jack) 1 2 3 ({4) s

DO NOT TURN THE PAGE

'MPSP/SAQ-C o TR oc ,
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(REMEMBER, -THERE ARE NO RIGHT OR WRONG ANSWERS)

1.
Agree Disagree
1 2 3 4 5 ' o
2. I am a good problem solver.
Agree Disagree
1 2 3 4 5
3.  Most problems are too hard for me +o solve.
Agree . Disagree
1 2 3 4 5
4. 1 don't give up on a brob]em quickly even if I have trouble solving it.
Agree Disagree
1 2 3 4 5
5. ITdon't like to try prob]ems'that I don't know how to start.
/s
Agree Disagree /
i .2 3 4 5
6. If I get an idea for a problem that is different from everyone else's,
the idea is probably not very good.
Agree , Disagree
12 3 4 5 .
7. I keep working on problems until I get them right.
Agree Disagree
1 2 3 4 5
GN ON TO THE NEXT PAGE
MPSP/SAQ-C

If a problem seems too hard for me, I don't 1ike to try it.

IV B-2 26



8. It is fun t: try to solve problems.
Agree Disayree
1 2 3 4 5
9. I am not very good at solving problems.
Agree Disagree
: 1 2 3 4 5
10. If I can't get the answer right away for a problem, I would want to
go on to the next one.
Agree Cisagree
1 2 3 4 5
11. If I was asked to work on a problem I would probably have to get
someone to help me.
Agree Disagree
1 2 3 4 5
12. T Tike to get an answer to a problem quickly whether the answer is
right or wrong.
Agree " Disagree
1 2 3 4 5
13. Even though I might not be able to solve a problem I am still willing
to try. _
Agree Disagree
1 2 3 4: 5
14. I have confidence in my ability to solve problems.
Agree Disagree
1 2 3 4 5
f N £
" DO NOT TURN THE PAGE \
1 \ k
MPSP/SAQ-C i A
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Part II: Instructions

For this part you will read a problem and then be asked how you feel
about some things that someone else has said about the problem.

Let's iook at an example to see how you should mark your answers.

EXAMPLE

R
l 28 x 4 =7 i

1. I Tike this problem.

Agree Disagree
' 5

2. This problem looks Hard.

Agree Disagree
1 2 3 4 5

THERE ARE NO RIGHT OR WRONG ANSWERS.

If you have any questions during this part, raise your hand.

DO NOT TURN THE PAGE

o IV B-4 ¢
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(REMEMBER:  JUST READ THE PROBLE!.3--DO NOT TRY TO SOLVE THEM.)

| .

| 1. It cost 25 cents to use each washer and 10 cents to use each

i dryer. How much did Mrs. Jackson spend to wash clothes if she
used two washers and three dryers?

I would Tike to try to solve this problem.

oY)

Agree Disagree
1 2 3 4 5 ‘

b. I think I can solve this problem.

Agree Disagree
1 2 3 4 5

c. If I start this problem I would keep working on it until I
solved it.

Agree Disagree
1 2 3 4 5

2. Mother baked 14 cookies. Three children shared the cookies.
How many cookies did each child get? Were there any cookies
left over?

a. I would like to try to solve this problem.

. Agree Disagree
1 2 3 4 5

b. I think I can solve this problem.

Agree ' Disagree
1 2 3 4 5

c. If I start this problem I would keep working on it until I
solved it.

GO ON TO THE NEXT PAGE
~ MPSP/SAQ-C
Q . IV B-5‘ 29




3. You are planning a trip from New York City to Chicago for your
cluo of 100 members. You have a choice of four ways to go:
cars, busses, a train, or an airplane. You want to save energy
so you want to select the way which uses the least fuel. How
should you travel?

a. I would like to try to solve this problem.

Agree Disagree
1 2 3 4 5

b. I think I can_éolve this problem.

Agree Disagree
1 2 3 4 5

c. If I start this problem I would keep working on it until I
solved it.

Agree Disagree
1 2 3 4 5

4. There are 8 people in Tom's "ping-pong" club. How many games
must be played in which every person plays each other person
just once? . )

a. I would like to try to solve this ptoblem.

Agree Disagree
1 2 3 4 5

b. I think I can solve this prpblﬂm.

Agree Disagree
1 2 3 4 5

c. If I start this problem I would keep working on it until I
solved it. - .

Agree Disagree
1 2 3 4 5

DO NOT TURN THE PAGE

MPSP/SAQ-C
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Part III: Instructions

On the next two pages there are some problems to read and some ques-

tions to answer.

Circle the answer to each question which best tells how you feel ’

about the question.

There are no right or wrong answers.

. DO NOT TURN THE PAGE

MPSP/SAQ
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-

READ (DO NOT TRY T0 SOLVE) PROBLEMS A, B, AND C AND ANSWER THE QUESTIONS
BELOW. . I

. ©

Problem A. <You are planning a trip from New York to Chicago for your
club of 100 members. You have a choice of four ways to go:
cars, busses, a train, or an airplane. You want to save energy
so you want to select the way which uses the least fuel. How
should you travel? 'Y

Prchlem B. Look at the square below. Use each number from 1 to 9
one time to fill in the small squares so that each- column,
each row, and each diagonal add up to 15. Two squares have
already been filled for you.

Problem C. Pam helped in the school cafeteria 5 days a week jor
6 weeks. She did not ‘have to pay for her lunch during that
time. School lunches cost 40 cents. Pam's mother wants to
pay her the money she saved on lunches. How much should her
mother pay her? ‘

QUESTIONS ‘ ‘ /4\

(CIRCLE YOUR ANSWER--REMEMBER,'THERE ARE NO RIGHT OR WRONG ANSWERS. )

1. If your teacher told you that you
had to try one of these three" problems,
which one would you choose? - A B C

2. Suppose your teacher said you now
had to try one of the remaining two
problems. - Which one would you choose

next? | | A R C
3. How many of these problems would you " . o0 ; N
Tike to try? | _ ‘ 0. 1 2 3/)

GO ON TO THE NEXT PAGE

MPSP/SAQ
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READ (DO NOT TRY TO SOLVE) PRCBLEMS D, E, AND F AND ANSWER THE QUESTIONS
BELOW. ~

Problem D. Last night I saw some chickens arid rabbits at a farm. I
decided to count how many chickens were there and how many
rabbits were there. I decided to count them in a different way.
I counted legs and found there were 30 legs. How mainy chickens
and how many rabbits were there?

ProbTem E. Jack had twice as much money as Betty. When Jack gave
Betty 5¢, they had the same amount. How much did Jack start

with?
Problem F. 9 15 13
x_7 X _6 x 8
»
i
QUESTIONS

(CIRCLE YOUR ANSWERS: REMEMBER, THERE ARE NO RIGHT OR WRONG ANSWERS.)

1. If your teacher told you that you
had to try one of these three problems,
which one would you choose? ] D E F

2. Suppose‘your teacher said you now
had to try one of the remaining two

~problems. Which one would you choose . ~
next? D E F

3. How many of these problems would you 4
like to try? 0 1 2 . 3

MPSP/SAQ
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//* | Testing at Binford School
&  Dichotomous Fon}],/ g
0 Continuouslf/qré
/ A N fean for | M for | e
, Dichot. | Contin, Vile
. Form Form
1. Hard prob]sr% won't try "' 3.33 3.5 5
5. Hon't y if'don't know how to start * Le | o 5
; 8. Fun to solve problems ' 1.8 22 |
1. Can't solve but will try ' 167 2.8 !
Perseverance |
4, Don't give up if have trouble solving - : .67 | L7 !
7. Keep working until solution y 1.5 2.:21 ]
10. If don't get answer, go on to next 3 3.07 5
12, Like answer quick ' 313 38 8
| i

« 35 | -




<C—J Al

14,

11,

Self-confidence

Good problem-solver
Confidence in ability
Problems too hard

If idea different, no good

. Not good at solving probiems

Need help in solving problens

Tt | o, | el
Form Form

061 | |
1.5 2.0 | 1

] |5
2.6 | 307 5

T | 5
2,83 | 4 §

3
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TECHNICAL REPORT IW: SUMMATIVE EVALUATION

APPENDIX D: Student Attitude Questionnaire
e (Second Draft)

NAME SCHooL DATE

Part I: Instructions

‘Let's pretend that your class has been given some math story problems
to solve. Here are some things that other students have said about solving
story problems. Circle the number that best tells hbw-you feel about'thé
sentence.

Let's Took at an example to see how you should mark your answers.

EXAMPLE
I 1ike apples.

Agnee) Disagree
(Tom) ‘o2 3 4 5 ,
. Agree N Disagree

(Sally) 1-.2) 3 4 5
Agree - Disagree

(Linda) 1 2 .3 4 5
Agree | , Disagree

D) 5

(Jack) 1 2 3

Agree isagree
(Herb) 1 2 3 4 {5

e

¢
DO NOT TURN THE PAGE

MPSP/SAQ :
' IV D-1
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(REMEMBER, THERE .ARE NO RIGHT OR WRONG ANSWERS)
1. If a problem seems hard for me, I don't 1ike to try it.

Agree Disagree
1 2 3 4 5
2. I am a good problem solver.
Agree Disagree
' 1 2 3 4 5
3. Most problems are too hard for me to solve.
Agree Disagree

1 2 3 4 5

4. 1 don't give up on a problem quickly even if I have troub]e'solving it.
Agree . Disagree

1 2 3 4 5

5. I don't like to try problems that I have to thlnk about a.lot before I
get started.

Agree Disagree
1 2 3 4 5

6. If I get an idea for a problem that is different from everyone else's,
the idea is probably : ' “ery good.
Agree Disagree
. 1 2 k! 4 5

I keep working on problems until I ggf\them right.

~!

Agree Disagree
1 2 3 4 5

G0 ON TO THE NEXT PAGE

MPSP/SAQ
oz 41




8. It is fun to try to solve ﬁrob]ems.
Agree Disagree
1 2 3 4 5
A
9. I am not very good at solving problems.
Agree Disagree
1 2 3 4 5
10. If I can't get the answer right away for a problem, I would want to
give up on that problem and go 'on to the next one.
Agree Disagree
1 2 3 4 5
11. If T was asked to work on a problem I would probably have to get
someone to help me.
Agree Disagree
1 2 3 4 5
12. T like to get an answer to a problem quickly whether the answer is
right or wrong.
| Agree Disagree
1 2 3 4 5
13. Even though I might not be able to solve a problem I am still/wTiling
to try. .
Agree Disagree
1 2 3 5
’ -
14. I have confidence in my ability to sulve problems.
Agree Disagree ¢
1 2 3 4 5
DO NOT TURN THE PAGE
MPSP/SAQ
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Part I1: Instructions

Here are some problems to read. After reading the problems circle
the answer to each question which best tells how you feel. There are no

right o™ wrong answers.

Example:

Read (do not try to solve) problems A, B, and C and answer the questions.

B. Jake has 5¢ and Jenny has 8¢.
How much money do they have
all together?

C. 6
X 5

1. If your teacher told you that you had to try one of these three problems,
which one would you choose?

A B c
2. Why did you pick that one? (Circle your reason, you may circle more
than one.) '
a. It was the easiest.
b. It was the shortest.
c. It was like problems I had done in math class.
d. \CIt was easy to read.
e. .I liked the story.
~f. I knew how to do it.

~g. It was the first problem.

STOP
- MeSP/SAR DO NOT TURN THE PAGE
(4] ] | Iv D-4
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Questions

Circle your answer.

(REMEMBER: JUST READ THE PROBLEMS~~ |1. If your teacher told you that
DO NOT TRY TO SOLVE THEM.) you had to try one of these

‘ three problems; which one
would you choose?

A. You are planning a trip from A B C

New York to Chicago for your
club of 100 members. You 2. Why did you pick that one?
have a choice of four ways to (You may choose more than one.)
go: cars, busses, a train,

Ao or an airplane. You want a. It was the easiest.
to save energy so you want '
to select the way which uses b. It was tke shortest.
the least fuel. How should
you travel? ‘ c. It was like problems I had

done in math class.
B. Use each number from 1 to 9

one time to fill in the small d. It was easy to read.
squares so that each column,
each row, and each diagonal : -~ e, I liked the story.
add up-to 15. Two squares
have already been filled for f. I knew how to do it.
you. .
— g. It was the first problem.

_ 3. Suppose your teacher said to

n try one of the remaining two
problems. Which one would you
choose next? ‘

8 : A - B | C

4, Why did you pick that one?
(You may choose more than one.)

C. Pam helped in the school cafe-
teria 5 days a week for 6 weeks.
She did not have to pay for a. It was the easfest.
her lunch during that time. b
School lunches cost 40 cents. )
Pam's mother wants to pay her
the money she. saved on lunches.
How much money should her
mother pay her? d

It was the shortest.

c. It was like problems I had
done in math class.

It was easy;;o read.

e: I liked the story.
f. I knew how to do it.
g. It was the first problem.

- 5. How many of the problems would
' you like to try?

qJAj 1 2 3

o ~' | GO ON TO THE NEXT PAGE




Questions
Circle your answer.

(REMEMBER: JUST READ THE PROBLEMS-- | 1. If your teacher told you that

DO NOT TRY TO SOLVE THEM.) o you had to try one of these
. three problems, which one

would you choose?

D. Last night I saw some chickens D E F
and rabbits at a farm. I
decided to count how many 2. Why did you pick.that one?
chickens were. there and how (You may choose more than one.)
many rabbits were there. ‘

.- I decided to count them in a. It was the easiest.

a different way. [ counted
legs and found there were b. It was the shortest.
30 legs. How many chickens . '
and how many rabbits were c. It was like problems I had
there? done in math class.

E. Jack had twice as much money d. It was easy to read.
as Betty. When Jack gJave : .
Betty 5¢, they had the same e.. I liked the story.
amount. How much money did
Jack start with? . ' f. I knew how to do it.

F. Solve each of the following: _ g. It was the first problem.

9 15 13 :
x7 =~ x_6 x8 3. Suppose your teacher said to
try one of the remaining two

‘ problems. Which one would you
\ // ' choose next?

D E F

4. Why did you pick that one?
: (You may choose more than ane.)

a. It was the easiest.
b. It was the shortest.

) _ c. It wasllike problems I had
done in math class.

d. It was easy to read.

e. I”]1kgd tﬁe story.

f. I knew how to do it.

g. If was the first problem.

5. How ﬁany of the problems would
- you like to try?

0 1 2 3
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TECHNICAL REPORT IV: SUMMATIVE EVALUATION

APPENDIX E: Student Attitude Questionnaire
(Final Form) :

PART 1: Instructions

Pretend your class has been given Q%;e math story problems to solve.
Mark true or false depending on how the Matement describes you. There
are no right or wrong -answers for this part.

Example 0:
‘I 1ike math proB]ems. & A. True B. False

A B C DE

o @000

If this statement is true of you fill in the box under A marked T. If
your answer is false fil1l in the box under B marked F. Only use the
first two boxes. DQ NOT use any of the other boxes.

Examp]e 00:
I 1ike math problems about sports. A. True B. False

A B C D E

°°IIDDD

Fi1l in the box under A if your answer is true. if your answer is false
fill in the box under B. DO NOT use any of the other boxes.

Mark all of your answers on the answer sheet beginning with number 1.

-

DO NOT TURN THE PAGE -
“UNTIL ASKED TO DO SO

MPSP/SAQ
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1. I will put down any answer just 1
to finish a problem. A. True B. False

2. It is no fun to try to solve
problems. A. True B. False

3. I will try almost any problem. . AL True B. False

4, When I do not get the right

answer right away I give up. A, True  B. False
5. I like to try hard problems. ' A. True B. False
6. My ideas about how to solve /!

problems are not as good as J/ .

other students' ideas. A. True B. False

7. I can oniy do problems eVeryone .
“else can do. - A. True B. False

8. I will not stop working on'a
problem until I get an answer. - A, True B. False

9., I am sure I can solve most .
problems , A. True  B. False

10.' I will work a long t1me on a
prob1em A. True B. False

11.° I am Detter than many students
at solving problems. A. True B. False

# L
12. I need someone to help me work '
on problems. A. True . B. False

GO ON TO THE NEXT PAGE

MPSP/SAQ
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13. T can solve most hard probiems. A. True B.. -False

¢ \

i4. There are some problems I just
will not try. A. True B. False

15. I do not Tike to try problems , :
that are hard to understand. , A. True B. False

16. -1 will keep working on a problem

until I get it right. A. True B. False
(
| i
17. I like to try to solve problems. ' A. True B. False
*18. I give up on problems right away. A, True” B. False

19. Most problems are too hard for me -

to solve. | A. True B. “False
~ 20. I;am a godd problem solver. A. True B. False

~ MPSP/SAQ
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APPENDIX F: SAQ Validation Report

Barbara E. Moses
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Suecess in mathematical problem solving depends on affective vari-
ables as well as'Eognitive variab]es. In an attempt to measure various
attitudes toward prob]em solving, the Student Attitude Quest1onna1re
(SAQ) was developed o d ‘

’ The SAQ is a group-administered paper-pencil” inventory to assess

problem solving attitudes among upper elementary school children.

Construction of the SAQ

The original form of the SAQ included 14 statements to which the .
student had to agree or disagree..gThese 14 items were selected from
a list of 136 items collected froﬁ several sources~}nc1uding the Child-
hood Attitude Inventory for‘Problem Solving (Covington, i966). Ten
Jjudges sorted the 136 items into four categories and then ranked the
items in each category as to how we]]ithe ite@Aexpressed the attitude
of that category. One category (coriosity) lacked cohesiveness; the
remaining three categories const1tuLed the SAQ, namely: willingness
to engage in problem-solving act1v1t1es, perseverance during the '
problem-so1v1ng process, and self-confidence with respect'to.problem
solving. Only those items ranked high.by-a majority of the judges
were included. | ' . |

The SAQ was administered to three c}asses containing a hetero-
geneous group of grade 1eve1s; Two modes of responding-Were used: -
diehotomous (Agree/Disagree) and a five-point scale (Agree 12 3 4 5
Disagree): As a resuit of these tryouts, some rewording changes were
made, and the new form contained 20 items to be answered on a dichoto-.

mous' scale (True/Fa]se)



By breaking each category into three dimensions, it was clear that
several new items should be included. Willingness was broken down into
three dimensions: gutting, cooperating and 1iking. Gutting represented
the willingness to go along with something--it is the thing to do.
Liking represented the willingness to engage in something because it
is fun--1 1ike to do it. .

Perseverance was Séparated into three dimensions: desire to obtain
the right answer, resistancévto premature closure and stick-to-itiveness.
The first refers to the attitude of sticking with the task until the
rjdht answer i;_found. The ‘second refers to'stickipg with.the task
until any answér is found, that is,.resisting closure before it is
ca]]éd for. The last refers t; the attitude of not giving up too
quick]y,;&f staying on.task‘with or without getting an(answér.

Self-tonfidence was also broken down into three dimensions: be-
lief to succeed, éomparison with others, and guts. The first reférs
to a confidence that success will be reached most of the time. The
second dimension represents the person's self—confidéﬁce with respect
to his classmates. The last dimension refers to a peréon's gufg in
attempting to solve difficult préblgms. '

The final form of the SAQ is Tisted in Table 1, along-with the

scale, the dimensign, and whether the item was positively worded or

negatively worded. About half ‘the items on each scale were worded in

, the direction of a favorable attitude toward mathematics.

The resulting version of the SAQ was administered :wice, pre- and
pdéttest, at the béginning_and the end of the academic shcool year to -

approximately 900 upper elementary school children in Oakland Schools," -

’Michigan.“The duestionnafre was also given to a group of approximately

100 fifth graders in Indiana in order to aidin the Heve]pbment of a

reliable instrument. - J5p
| Lo | W F-2
> |



Statistical Analysis of the SAQ

- Item Analysis and Reliability Measures -

Each iteh’on the questionnaire was éoded as 0 or 1, where 1 repre-
sented a more positive attitude toward mathematics. The mean scores
for each item are ]f;ted in Table 2. Total scores on willingness, per-
severanée, and self-confidénce were computed, as well as the Kronbach -‘a,
a measure of internal consistency reliability (Table 3). Since the cor-
relation of item 1 -and total score on perseverance was only .2024 and
the correlation of item 7 and total score on c0nfidehce was only .0837,
both of these items were deleted from the final statistics. ‘

In addition to the Kronbach - «, the SAQ was checked for reliability

}by test-retest procedures (two weeks %nte}viewing)'with the Indiana group.
Pearson product-moment correlations for each of the three scales and the
total score was computed. The correlation for willingness was .5680,
for perseverance .3596, for self-confidence .7072, and for the total
~score -7138. These are all significant at the .001 level.

- Validity Measures - ‘

~Conteht validity was éEtab]ished by the -initial selection bf the
jtems by 10 fudgas.

A factor analysis was performed to test if the 18 remaining jtems
would factor into the three sca]és (wi]]ingnesé, perseverance, and self-
confidence). The loadings for each factor are‘giQen in Table 4. It
will be noted that items 6, 11, 12, 13, 19, and 20 loaded highest on
Factor.l (all seszcqnfidence items); items 8, 10 and 16 loaded hfghest
on Factor 3 (all self-confidence items).v Item 9 loaded highest on
Factor 4 and items 4 and 18 loaded highest on Factor 5. The three

scales factor as expected.

33
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In addition to the factor analysis, other measures ef affective
behavicr were taken with the Bloomington population. Individual inter-
views were conducted with a small‘sample of the Bloomington population.
The ,students were then ranked by the interviewer. These rankings cor-
related éO with the total scores'dn the SAQ. The teechers of eath
of the students in the B]oom1n§ton popu]at1on were then asked to r;nk
all of their students w1th respedt to the three.scales into the upper
third of the class, m1dd1e_th1rd, or lower third. The correlations
between each of these ratings and each of the subscales on the SAQ were
much lower (from .21 to .50). ‘

Finally, the Bloomington population was given five NLSMA attitude
scales (Arithmetic vs. Non-Arithmetic, Ideal Arithmetic Se]f—COncept,
Pro-Arithmetic Composite, Arithmetic Fun vs. Dull, and Arithmetic Easy
vs. Hard). These scales were administered in order to validate whether |
the SAQ measured something different from other existing'attitude scales.
The Tow correlations seemad to estab11sh this point.

- Conclusions - ‘

The results of the statistical analysis show that the SAQ does
effectively measure-some aspect of the aftective nature of mathematical
problem solving with elementary school children. The three subsca]es
apnear to be distinct and internally consistent. R |

Future research might do well to expand the questionnaire to l
include a_larger set of items. In addition, the responses might be

. ) made in the form of a three-point scale (Agree 123 D1sagree) The_
- SAQ m1ght also be Jsed as a pred1ct1ve measure of success in problem

solving. As such, it cou]d prove to be an effective instrument for ‘

the classroom teacher. 54
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THLE

1

[tem Scale Dimension Pos. Neg.
*1, I will put down any answer JuSt to Resistance to
finish a problem. P Premature Closure X
2. It is no fun to try to solve
problems. W Liking X
3. T wild try a]most any prob]em W COOperaLan X
4. When I do not get the r1ght answer
right away. P R1qht Answer X
5. T THke to try hard prob]ems W Gutt1nq A
6. My ideas about how to solve
problems are not as good as
other students' ideas. SC Comparison X
*7. 1 can only do problems everyone
elso can do. SC auts X
8. I will not stop working on a Resistance to
_problem until I Jet an answer. p Premature Closure X
9. I am sure I can solve most o
problems. SC Belief to Succeed X
-10. 1T will work a long time on a
problem. . P Stick-to-itiveness X
11. I am better than many students
at solving problems. . SC Comparison X
12. I need someone to he]p me work
on problems. SC Belief to Succeed X
13. T can solve most hard problems. SC Guts X '
14. There are some prob]ems I just
will not try. W Cooperating X
15. T do not Tike to try problems
that are hard to understand. W Gutting X
16. I will keep working on a problem
until 7 get it right. P Right Answer X
17. 1 Tike to try to solve problems. W Liking X
18. I give up on problems right
away. P Stick-to-itiveness X
19. Most problems are too hard for .
me. SC Belief to Succeed X
20. I am a good problem solver.. SC r Belief to Succeed X

* Item omitted from final statistics.
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TABLE 2

Item Mean Standard Deviation
1 .9368 . 2435
2 .7607 .4269
3 .8239 .3811
4 L9412 .2353
5 _ .7418 .4379
6 .5351 L4991
7 .8420 | . 3650
8 .6753 .4685
9 .7}30 .4526
10 .6467 .4783
(R .3941 .4889
12 .7568 .4293
13 .6900 .4627
14 . 6056 .4890
15 5271 14995
16 <7051 .4563
17 - .8744 .3315
. 18 .9603 .1953
v 19 .7839 .4118
20 .6712 .4700
37
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TABLE 3

Mean Stand.rd Deviation Alpha

Willingness 4.34144 1.54060 .63714
(based on 6 points)

Perseverance 3.93981 1.15078 .54719
(based on 6 points)

Self-Confidence 4,55324 : 1.99232 .73149
(based on 8 points)

TOTAL 12.834494 3.63186 .79084
(based on. 20 points) :

26
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Item

10
11
12
13
14
15
16
17
18
19
20

Factor 1

216
.13
.10
.27
.43
.01
.19
.20
.52
.46
.45
.07
L1
.04
.08
.06
.47
.61

TABLE 4

Factor 2

IV F-9

.42
.44
0
.51
14
L
14
1
14
.14
.27
.39
.39
17
.47
.15
a1
.24

Factor 3

.05
.17
.09
21
.02
.66
.12
.39
.14
.06
.09
.09
.03
.64
.08
.06
-.02
.14



- TECHNICAL REPORT IV: SUMMATIVE EVALUATION
APPENDIX G: Problem Solving Survey, Part I

PART 2: Instructions

This is not a test. There are examples and problems to work. There
are questions to answer. ,

There may be things you cannot do. Don‘t worry. Some of the things
that are easy for you m3y be hard for other boys and girls.

You are nct expocted to do all the problems First, do those that
you can. Skip the cnes that.you cannot answer. When you have done this
go back and try those that yqu left out. Don't be afraid to try.

Here are two examples. The first one is already marked for you.

Example 0:

What is the next counting number-aftef 127 .
gA) 14 - ABCODE
B) 11

‘ ggg %g Ansvier Ex. . l D B D

The next counting number after 12 is 13. See’how Box D has been blackened?

Now try the next example.’

/Eggﬁple 00:

Here are some addition facts. Pow many have 5 as the sum? Mark
your answer in the space provided.

4 +1=5
2+3=5
2+2=4
3+2=5 A B C D E

B e mwaooIUWDD

(C) One of them
' (D) My answer is not given

You know that 2 + 2 = 4 does not have 5 for the sum. The other three
do. The answer is B; "three of them." You should have blackened in Box
B.
Mark all of your answers on the answer sheet.
STOP HERE
DO NOT GO ON UNTIL YOU ARE TOLD TO BEGIN-

MPSP Form PSS-MC -
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21. June's mother made 48 bytter cookies. -
She also made 64 sugar caokies.
She made how many fewer butter cookies than sugar cookies?
on"The answer sheet mark the letter of your ansver.

(A) 112
(8) 48
(c) 26
(D) 24
(E) 16

22. Ann has 30 cents to spend for pencils.
Each pencil costs 5 cents.
How many pencils can Ann buy?
Mark the letter of a number sentence that~can be used with this

problem.

(A) n=230-5
(B) n=30+:5
(C) n=5x30
(D) n=30+5

23. Don bought a bag of 20 new marbles.
" He now has 75 marbles.
How many marbles did Don have before he bought the new ones?
Mark the letter of a number sentence that cannot be used with this

problem.
(A) 20+ 75=n
) (B) 75=20+n ,
(C) n+20=75 .
(D) n=75-~20 : ,

GO ON TO THE NEXT PAGE

MPSP, Form PSS-MC
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24. Suppose you have a marble game.
You drop a marble at A.
It goes to B.
How many~ways can it go?

Mark the letter of the number of ways the marble can go.

(A)  Two ways.
(B)  Four ways.
(C) Five ways.
(D) Six ways.
. (E) . The number of ways is not given.

| GO ON TO THE NEXT PAGE
MPSP, Form PSS-MC
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25. Look at Qme chart at the right. !

N _ Mon. | Tues.|Wed. |Total
Some numbers are needed to ' i, ‘
complete it. Bill I 5 3 | 2 10
KWhat would you write instead of T
s .‘y . J 4 8 2&, 71 2
o - the question mark ? in the oe /}ﬁﬁzg ?
ing? :
— Tom 1 7 3 11
Mcrk the letter of your answer. .
(A) 3 Total} 10 18 ? 37
(B) 4 .
(c) 10
(D) 13

(E) My answer is -not given.

GO BACK AND TRY THINGS YOU DID NOT DO
IN PART 2 ONLY

MPSP, Form PSS-MC 63
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TECHNICAL REPORT IV: SUMMATIVE EVALUATION
APPENDIX H: Stanford Achievement Test

Intermediate Level I
Form A
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